Impact of the renin-angiotensin system on lipid and carbohydrate metabolism.
This review is intended to provide an update of the impact of the renin-angiotensin system on lipid and carbohydrate metabolism and of its relationship with adipose-tissue and skeletal muscle activities. The components of the renin-angiotensin system are fully represented in the adipose tissue and appear to be upregulated in obesity--a condition associated with enhanced circulating angiotensinogen levels. The local renin-angiotensin system plays a role in adipocyte differentiation and possibly in body-fat accumulation. In humans, angiotensin II produced by mature adipocytes appears to inhibit the differentiation of adipocyte precursors, thus decreasing the percentage of small insulin-sensitive adipocytes. In turn, the lipid-storage capacity of adipose tissue could become reduced and triglycerides might accumulate in liver and skeletal muscle, contributing to insulin resistance. Randomized controlled trials indicating that pharmacological renin-angiotensin system blockade improves insulin sensitivity and reduces the risk of type 2 diabetes are in keeping with this possibility. The local renin-angiotensin system in skeletal muscle may affect exercise performance and the individual response to different types of muscular performance. The concept that the local renin-angiotensin system plays a role in body-fat storage and in lipid and carbohydrate metabolism is further supported by genetic studies showing that susceptibility to weight gain and possibly insulin resistance is greater in individuals carrying certain renin-angiotensin system allelic variants associated with alterations in systemic and local angiotensinogen levels and angiotensin-converting enzyme activity. In summary, the aforementioned data imply that the renin-angiotensin system plays a substantial role in obesity, insulin resistance and the associated increase in blood pressure.